Introduction
Topographic information is essential to study mountain glaciers and ice sheets. Interferometric synthetic-aperture radar (InSAR) is a powerful technique for mapping snow/ice topography, at a high spatial resolution, over large areas, independent of solar illumination, cloud cover, and the presence of recognizable surface features. Several airborne systems were developed and flown in the 1990's to produce digital topographic maps from radar interferometry. These 
Conclusions
The study illustrates that InSAR topography generally closely follows the surface profile of ice sheets and glaciers (Bindschadler et al., 1999 ), yet the phase center of the radar data is typically located several meters below the surface. C-band penetration is small (1-2 m) on exposed ice, but up to 10 m on dry, cold firn. This depth of penetration is reasonable enough for most glaciological applications, including the measurement of volume changes. Penetration depth is 5-10 m greater at L-band, and up to 60-120 m on smooth, cold, exposed ice. This extreme level of penetration is only expected over a small fraction of the world's glaciated terrain, yet it demonstrates that L-band penetration can significantly bias the interpretability of the radar data.
Long-wavelength radars, however, present important advantages. Deep penetration is preferable for velocity mapping in order to maintain temporal stability of the radar signals over a long time period, as demonstrated by the SIR-C results over Patagonia ice [Rignot, et al., 1996; Michel and Rignot, 1999] , and also to measure strain rates deeper into snow and ice. Monitoring changes in glacier volume is probably best addressed by short-wavelength radars, but longwavelength systems are probably required for repeat-pass interferometry over warm ice.
